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SUBJECTS  of  CHEMISTRY,  &c. 

'  - 


ALL  terreftrial  exiftencies  may,  in  one 

view  or  other,  be  conftdered  as  the 

•  # 

fubjedts  or  Chemiftry :  they  are  ufually  di¬ 
vided  into  three  diftindt  clafles,  called  the 
three  kingdoms  of  nature ;  the  firft  includes 
Minerals,  the  fecond  Vegetables,  the  third 
Animals.  Natural  Hiftory,  in  an  extended 
fenfe,  comprehends  the  knowledge  of  what¬ 
ever  relates  to  terreftrial  exiftencies,  exclu- 
ftve  of  the  moral  adlions  of  man,  which 
conftitute  the  balls  of  civil  hiftory  ;  and  of 
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die  phyfical  actions  of  bodies  one  upon  an¬ 
other,  which  are  the  foundation  of  natural 
philofophy. 

Mineralogy  is  that  part  of  natural  hiftory 
which  treats  of  whatever  is  found  upon  the 
furface,  or  dug  out  of  the  bowels  of  the 
earth,  except  animal  and  vegetable  fub- 
ftances :  fome  have  excepted  water  alfo,  and 
'denominated  that  branch  of  fcience  which 
explains  the  properties  of  water,  Hydrology. 
And  indeed,  many  Chemifts  have  thought 
proper  to  confider  water,  as  not  appertain¬ 
ing  to  any  of  the  three  kingdoms  of  nature ; 
but  it  hath  no  better  right  to  be  diitin- 
guifhed  from  a  folid,  eiaftic,  diaphanous 
mineral,  than  a  melted  metal  hath  to  be 
diftinguilhed  from  the  fame  metal  when 
concreted  into  a  folid  form :  in  their  differ¬ 
ent  Hates  of  fluidity  and  folidity  they  will 
have  different  properties  ,  but  fhould  not, 
from  fuch  accidental  changes  as-  are  effect¬ 
ed  by  minute  variations  of  heat,  be  referred 
to  different  clafies:  had  water  been  called 
melted  ice,  no  one  would  have  fcrupled  to 
confider  it  as  belonging  to  the  mineral 
kingdom. 

The  reducing  quickfilver  into  a  folid, 
malleable  metal,  by  a  due  degree  of  cold, 

was 
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was  an  important  dilcovery  in  phyAcs :  we 
learn  from  thence  to  conAder  all  fluid  bodies 
fuch  as  water,  oils,  fpirits,  others,  and  pro¬ 
bably  the  air  itfelf,  as  convertible  into  folids 
without  the  introduction  of  any  frigorific 
particles,  but  Amply  by  a  diminution  of 
heat;  and  all  folid  bodies,  as  convertible 
into  fluids,  without  fullering  any  other 
change  in  their  confutation,  except  what 
arifes  from  the  volatilization  of  fuch  of  their 
manciples,  as  cannot  fuftain  the  degree  of 
neat  requiflte  to  render  the  reft  fluid. 

Mineralogy  is  principally  employed  in 
arranging  flmilar  bodies  under  the  fame, 

O  CD  * 

and  diffimilar  bodies  under  different  deno¬ 
minations.  It  judges  of  Amilarity  two 
ways ;  either  from  the  Amilarity  of  the  ex¬ 
ternal  appearance,  or  from  the  Amilarity 
of  the  internal  conftitution.  The  know¬ 
ledge  of  the  Amilarity  of  the  internal  con¬ 
ftitution  of  bodies  is  acquired,  chiefly  by  re¬ 
garding  the  changes  produced  in  them  by 
the  aCtion  of  Are,  or  the  aCtion  of  men- 
ftruums ;  that  of  the  external  appearance 
by  regarding  the  colour,  conAguration  of 
the  fuperAcial  parts,  conAftency,  and 
weight.  From  the  knowledge  of  the  con- 
ftituent  parts  of  bodies  is  derived  their  ceco- 

A  2  nomical 
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nomical  application,  their  ufe  in  medicine, 
agriculture,  metallurgy,  and  other  arts : 
from  the  fimilarity  of  the  external  appear¬ 
ance,  is  derived  a  fufpicion  concerning  the 
identity  of  the  internal  conflitution ;  a  fuf¬ 
picion,  ferviceable  in  fuggefting  conjectures 
to  philofophic  minds,  relative  to  the  gene¬ 
ration,  tranfmutation,  and  deftrudtion  of 
natural  bodies. 

Moll  Mineralifts  have  contented  them- 
felves  with  claffing  the  various  fpecies  of 
Foffils  according  to  their  moil:  obvious  qua¬ 
lities,  and  have  thereby  referred  things  very 
heterogeneous  to  the  fame  genus.  In  the 
animal  and  vegetable  kingdoms,  the  exter¬ 
nal  appearance  is  of  efiential  ufe  in  helping 
us  to  reduce  them  into  genera  and  fpecies : 
indeed,  when  from  a  refemblance  in  one  or 
two  particular  parts  of  a  plant  or  an  ani¬ 
mal;  as  from  the  figure  of  the  leaves,  or  the 
number  of  ftamina ;  from  the  fhape  of  the 
hoof,  or  the  number  of  teeth,  we  venture 
to  arrange  them  under  the  fame  general  de¬ 
nomination,  great  confufion  will  arife,  if 
we  fuppofe  that  general  denomination,  to 
infer  a  refemblance  more  extenfive  than  the 
idea  from  whence  it  was  derived:  nature 
often  admitting  a  fimilarity  in  fome  parti¬ 
culars 
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culars  coexiftent  with  the  greateft  diffimi- 
larity  in  others :  it  is  not  probable  however, 
that  Linnaeus  in  clafling  the  produdtions  of 
nature  ever  entertained  fuch  a  fuppofition, 
and  he  feems  therefore  to  have  been  uncan- 
didly  cenfured.  But  when  the  whole  ex¬ 
ternal  appearance  of  a  plant,  or  an  animal 
is  taken  into  confideration,  it  is  far  eafier 
to  refer  it  to  a  particular  clafs,  than  from  a 
chemical  enquiry  into  its  internal  conftitu- 
tion.  In  fadt,  the  internal  conftitution 
depends,  in  a  great  meafure,  upon  the 
fame  principle  from  which  the  external  fi¬ 
gure  is  formed.  From  the  configuration 
of  the  vafcular  fyftem,  through  which  nu¬ 
trition  is  conveyed  to  every  part  of  a  plant 
or  an  animal,  is  derived  the  external  fi¬ 
gure  ;  and  from  the  fame  configuration  the 
internal  properties  feem  to  arife :  for  plants 
become  acefcent  or  alcalefcent,  fweet  or 
bitter,  poifonous  or  falubrious  according  to 
their  different  natures,  tho’  they  be  planted 
in  the  fame  foil,  and  fed  with  the  fame 
food,  that  being  changed  and  elaborated, 
by  proceffes  which  we  can  neither  under- 
ftand  nor  imitate,  into  different  fluids  by 
the  different  organizations ;  and,  I  had  al- 
moft  faid,  digefiive  powers  of  different 

plants^.— 
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plants.  The  cafe  is  quite  otherwife  with 
refpect  to  minerals,  the  external  appear¬ 
ances  conveying  to  us  little  real  know¬ 
ledge;  they  may  be  the  lame  in  different 
bocfies,  or  different  in  the  fame  body. 

Sir  Ifaac  Newton  has  proved,  that  tne 
colours  of  natural  bodies  depend  upon  the 
thicknefs  and  denfity  of  the  component 
parts,  and  confequently  that  minute  changes 
In  either  of  thefe  qualities  will  make  very 
conliderable  changes  in  the  colour  :  tins 
Philofophy  is  confirmed  by,  and  feives  at 
the  fame  time  to  explain  many  appearances 
in  Chemiftry.  Cryftals  of  quickfilver  m 
Aqua  Fords  are  white,  yellow,  or  red,  ac¬ 
cording  to  the  degree  of  heat  to  which  they 
have  been  expofed ;  whiiic  on  the  oihei 
hand,  the  fame  quickfilver  corroded  into  a 
faline  mafs  by  Oil  o r  Vitriol,  remains  per¬ 
fectly  white  in  all  degrees  ot  heat,  but  by 
the  affufion  of  water  is  changed  at  once  in¬ 
to  a  vivid  yellow,  which  is  or  ciiffei  ent 
fhades  according  as  the  water  is  hot  or 
cold,  or  as  the  Mafs  hath  been  more  or  lefs 
freed  from  its  adhering  acid  by  calcination. 
Iron  and  lead,  and  moft  othei  metals  un¬ 
dergo  fimilar  changes  of  colour  from  cal¬ 
cination  and  precipitation,  10  uiat  nothing 

feems 
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feems  more  uncertain  than  the  claffing  of 
bodies  from  a  refpedt  to  their  colour.  This 
uncertainty  of  colour,  according  as  the 
heat  is  various,  is  much  felt  and  complain¬ 
ed  of  by  Enamellers,  and  the  makers  of  ar¬ 
tificial  gems. 

T he  configuration  alfo  of  the  fuperficial 
parts  is  a  very  uncertain  charadteriftic  of 
the  fpecific  nature  of  a  Mineral :  Metal¬ 
lurgies  are  fenfible  of  this,  they  are  obliged 
in  many  cafes  to  have  recourfe  to  fire,  be¬ 
fore  they  can  pronounce  concerning  the 
metal  contained  in  an  ore,  whether  it  be 
lead  or  filver,  iron  or  antimony.  We  have 
a  notable  infiance  of  this  uncertainty  in 
what  is  called  the  fteliated  regulus  of  an¬ 
timony  ;  the  cryflallization  on  the  furface 
refembling  the  radiations  of  a  flar,  the 
fcales  of  a  fifh,  branches  of  trees,  ffibrillae 
of  feathers  and  other  matters,  according  to 
certain  diverfities  of  circumftances  attend¬ 
ing  the  procefs.  I  do  not  deny  but  that  a 
definite  degree  of  liquidity  in  the  Regulus 
and  Scoria,  a  definite  quantity  and  quality 
ot  the  Scoria,  and  a  proper  precifion  in 
fome  other  matters,  would  ever  produce  a 
definite  arrangement  of  the  fuperficial 
parts ;  but  it  is  certain  that  a  fmall  varia¬ 
tion 
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tion  in  any  of  thefe,  will  make  a  great 
change  in  the  outward  and  inward  appear¬ 
ance  of  the  Regulus,  without,  affecting  in 
any  fenlible  manner  its  internal  compofi- 
tion.  Another  inftance  will  fhew  the  im~ 
perfection  of  this  external  method  of  claf- 
fification  ftill  more  obvioufly :  In  feveral 
portions  of  water  let  there  be  diffolved  ni¬ 
tre,  fea  fait,  alum,  borax,  fugar,  faccha- 
rum  faturni,  corrofive  fublimate,  &c.  or 
any  combinations  of  thefe  falts,  the  feveral 
folutions  will  ftill  be  equally  colourlefs  and 
tranfparent,  and  by  a  fufftcient  degree  of 
cold  fuddenly  applied  would  be  concreted 
into  folid  bodies,  not  to  be  diftinguifhed 
from  one  another  by  their  colours,  figures, 
confiftencies,  nor  (fo  the  experiment  might 
be  managed)  fpecific  gravities. 

By  thefe  inftances  from  Chemiftry  we 
can  apprehend,  how  there  may  be  a  per¬ 
fect  fimilarity  in  the  external  appearances 
of  bodies,  when  their  internal  conftitutions 
are  wholly  different,  and  a  diffimilarity, 
when  they  are  wholly  the  fame.  1  he  Mi¬ 
nerals  produced  by  nature  are  analogous  to 
thefe  of  art,  and  hence  we  may  infer  the 
great  confufion  and  obfcurity  which  muft 
neceflarily  attend  a  natural  Hiftory  of  Mi- 
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nerals,  when  it  is  founded  only  on  the  ex¬ 
ternal  appearance. 

Senlible  at  laft  of  this  imperfe&ion,  the 
compofers  of  fyftems  of  Mineralogy  have 
availed  themfelves  of  the  alii  fiance  of  Che- 
miflry,  and  have  endeavoured  to  clafs  Mi¬ 
nerals  according  to  their  internal  proper¬ 
ties.  This  method  is  perfect  in  its  kind; 
and  in  particular  inflances  deferves  greater 
or  lefs  attention,  according  as  the  analyfis 
of  Minerals  is  more  or  lefs  complete :  in 
many  cafes  however  it  is  too  general  and 
abftradred  for  common  ufe.  For  inftance, 
all  earths  or  ftones  which  by  a  certain  af- 
lignable  degree  of  heat,  and  with  a  certain 
quantity  of  faline  additions,  are  converti¬ 
ble  into  glafs,  may  be  called  vitrifiable 
earths;  all  earths  or  ftones  which  in  the 
fame  degree  of  heat,  and  with  the  fame 
quantity  of  faline  additions,  or  without 
them,  are  not  convertible  into  glafs,  but 
into  quick  lime,  may  be  called  calcareous 
earths ;  and  all  earths  or  ftones  which  un¬ 
der  ftmilar  circumftances  remain  unaltered 
in  their  properties,  may,  with  refpect  to 
the  other  two  kinds,  be  called  refraCtory 
earths.  This  is  all  we  can  learn  from 
Chemiftry  relative  to  the  comparative  na- 

B  tures 
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tures  of  earths,  when  expofed  to  a  given 
degree  of  heat ;  and  hence  fifh  fhells, 
chalk,  limeftones,  and  marbles  would  be 
included  in  the  fame  clafs:  but  to  anfwer 
the  purpofes  of  common  life,  it  will  be  ne- 
ceflary  to  make  a  more  particular  divifion 
of  them,  which  can  only  be  done  after  the 
generic  idea  hath  begi  eftablifhed,  by  con-; 
templating  the  external  appearances;  in 
which  view  the  colour  or  figure,  or  both 
together,  would  be  principally  refpedted ; 
as  in  fadt  we  fee  they  are  in  the  diftindtion 
of  the  Italian  Antico’s,  as  Marmore  Nero, 
Giallo,  Roflb  di  fan  guifto;  di  Fiorenza, 
Pcefino ;  Alberino  di  Monte  Gallicano,  &c. 
all  of  which  are  convertible  into  quick¬ 
lime,  but  from  their  different  colours,  fu- 
perficial  contextures,  and  capabilities  of  re¬ 
ceiving  different  poiifhes,  they  have  be¬ 
come  of  different  values  in  a  commercial 
light,  and  therefore  are  not  improperly 
diftinguifhed  in  a  fyfiem  of  Mineralogy. 
In  like  manner,  tho’  a  chemical  examina¬ 
tion  by  fire  would  probably  refer  dia¬ 
monds,  emeralds,  rubies,  topazes,  and  o- 
ther  Hones  generally  denominated  preci¬ 
ous,  to  the  clafs  of  flints;  yet  fince  men 
have  annexed  a  fanciful  value  to  thefe  peb¬ 
bles 
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bles  from  their  pellucidity,  colour,  hard- 
nefs,  and  other  external  attributes,  it 
would  be  a  great  defect  in  a  mineral  fyf- 
tem  not  to  have  them  particularly  fpecified 
and  defcribed. 

But  to  difcriminate  common  limeftones, 
or  common  flints  into  different  fpecies, 
from  a  minute  variation  of  the  figure  or 
the  colour ;  to  clafs  pyrites,  or  combina¬ 
tions  of  fulphur  and  iron,  under  the  fpeci- 
£c  denominations  of  fpherical,  hemiiperi- 
cal,  pyramidal,  cubical,  &c. ;  to  divide,  as 
is  ufually  done,  the  ores  of  the  fame  me¬ 
tallic  fubftance  into  a  great  variety  of 
kinds,  when  an  allay  will  give  no  differ¬ 
ence  either  in  the  quantity  or  quality  of 
the  metal  contained  in  them,  or  of  the 
matter  by  which  they  are  mineralifed, 
feems  to  be  a  multiplicatio  entium  prater 
neceffitatem,  and  tends  rather  to  obfcur© 
and  circumfcribe,  than  to  elucidate  and. 
extend  our  knowledge  of  nature. 

Upon  the  whole,  the  great  outlines  and 
general  divifions  of  mineral  productions 
may  molt  ufefully  be  made  from  a  chemi¬ 
cal  inveftigation  of  their  conflituent  parts, 
and  where  it  is  expedient  for  commercial 
purpofes  to  be  more  particular,  an  atten- 
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tion  to  the  external  appearance  will  be 
proper  for  that  end.  A  Miner afift  who 
conllders  gypfeous  alabafters,  plafter  ftone, 
lamellated  gypfums,  rhomboidal  felinites, 
fpatum  Bononienfe,  and  a  great  many  o- 
ther  bodies  as  proper  to  be  difhnguifhed 
from  one  another,  and  who  is  able  to  af- 
cribe  any  particular  body  to  its  proper  fpe- 
cies  from  considering  its  external  appear¬ 
ance,  is  pofieffed  of  a  particular  kind  and 
degree  of  knowledge :  He  who  belides  be¬ 
ing  acquainted  with  the  external  appear¬ 
ances,  is  able  to  prove  that  all  thefe  dif¬ 
ferent  bodies  are  compofed  of  a  calcareous 
earth,  united  to  the  vitriolic  acid ;  and  thus 
make  feveral  fpecies  of  things  coalefce  to¬ 
gether,  and  unite,  as  it  were,  under  one  ge¬ 
neral  conception,  hath  a  knowledge  of 
thefe  bodies  different  in  kind,  and  fuperior 
in  degree.  By  this  fort  of  knowledge  the 
memory  is  much  relieved,  and  the  mind, 
ever  grafping  after  univerfal  truths,  is  gra¬ 
tified  with  the  acquifition  of  general  ideas. 
Thefe  two  very  different  kinds  of  know¬ 
ledge  belong  to  every  part  of  Mineralogy, 
in  different  views  each  of  them  is  of  in- 
difpenfable  ufe,  and  a  perredt  fyftem  of 
Mineralogy  fhould  include  them  both. 


If 
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If  it  be  afked  what  are  the  difcrimina- 
tive  charafteriftics  of  Minerals,  V egetables, 
and  Animals  as  oppofed  to  one  another,  I 
plainly  anfwer  that  I  do  not  know  any  ei¬ 
ther  from  natural  Hiftory  or  Chemiftry 
which  can  wholly  be  relied  on. 

Syftematic  diftinftions,  and  Specific  di- 
vifions  of  things,  are  ufeful  in  enlarging 
the  comprehension  of  the  mind;  by  me¬ 
thodizing  the  objefts  they  feem  to  extend 
the  boundaries  of  knowledge :  but  having 
no  real  foundation  in  nature,  they  Should 
not  be  depended  on  too  far;  they  often 
perplex  or  impede  the  progrefs  of  a  curious 
enquirer.  This  prepofleSIion  in  favour  of 
fyftematic  arrangements,  operates  more 
forcibly  upon  us  as  the  ideas  to  which  it  is 
ufually  annexed  become  the  more  abft raft¬ 
ed.  The  ftrongeft  analogies  are  overlook¬ 
ed,  the  plained:  reafonings  thought  falla¬ 
cious,  and  decifive  experiments  inconclu¬ 
sive,  when  their  tendency  is  to  fubvert  a 
diftinftion,  of  which  we  had  wrongly  fup- 
pofed  nature  herfelf  the  author.  Every 
one  thinks  that  he  knows  what  an  animal 
is,  and  how  it  is  contradiftingu ifhed  from 
a  vegetable,  and  would  be  offended  at  hav¬ 
ing  his  knowledge  queftioned  thereupon. 
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A  dog  or  a  horfe  lie  is  truly  perfuaded,  are 
beings  as  clearly  diftinguifhed  from  an  herb 
or  a  tree,  as  light  is  from  darknefs ;  yet  as 
in  thefe,  fo  in  the  productions  of  nature,  the 
tranfition  from  one  to  the  other  is  effected 
by  imperceptible  gradations. 

The  loco-motive  powers  which  apper¬ 
tain  to  moll  animals,  whether  they  pro¬ 
ceed  from  the  Cartefian  mechanifm,  or  from 
fenfation,  are  fo  manifeft  in  quadrupeds, 
birds,  fi.fh.es,  and  infeCts,  that  in  our  firffc 
and  fuperficial  enquiries  into  nature,  we 
are  apt  to  coniider  the  poffeffion  or  want 
of  thefe  powers,  as  making  a  decilive  and 
effential  difference  between  animal  and  ve¬ 
getable  bodies;  and  it  is  not  without  a 
certain  degree  of  regret,  as  it  were,  that 
we  find  ourfelves  obliged  to  predicate  ani¬ 
mality  concerning  a  great  variety  of  be-, 
ings,  which  are  deftitute  of  every  power 
of  progreffive  motion.  If  at  the  fame  time 
we  happen  to  have  entertained  fome  pre¬ 
conceived  opinions,  no  matter  whence 
they  have  been  derived,  concerning  the 
ufual  fhapes  of  animals,  (tho’  they  are  far 
more  different  from  one  another  than  fome 
of  them  are  from  vegetables)  our  repug¬ 
nancy  to  the  admitting  a  being  of  the  outr 

ward 


Subjects  of  Chemistry,  See.  15 

ward  form  of  a  fhrub,  into  the  clafs  of  a- 
nimals,  is  much  increafed.  Hence  have 
proceeded  moft  of  the  objections  which 
nave  been  made  to  the  fine  difeoveries  of 
Peyfionel,  Jufiieu,  Ellis  and  others,  relative 
to  the  animal  nature  of  corals,  madrepores, 
millepores,  corallines,  fpunges,  and  a  nu¬ 
merous  tribe  of  bodies  which  the  very  in¬ 
genious  labours  of  Marfigli  had  formerly 
removed  from  the  mineral  kingdom,  where 
they  had  been  placed  by  Woodward  and 
other  Mineralifts,  and  allotted  to  that  of  - 
vegetables. 

If  rejecting  fpontaneous  motion  and  fi¬ 
gure  as  very  inadequate  tefts  of  animality, 
we  adopt  perception  in  their  ftead;  no 
doubt,  he  would  be  efteemed  a  vifionary  in 
Philofophy  who  fhould  extend  that  faculty 
to  vegetables ;  and  yet  there  are  feveral 
chemical,  phyfical,  and  metaphyfical  rea- 
fons  which  feem  to  render  the  fuppofition 
not  altogether  indefenfible. 

The  greater  the  quantity  of  perception 
exifting  in  the  univerfal  fyftem  of  creation, 
the  greater  is  the  quantity  of  happinefs 
produced;  and  the  greater  the  quantity  %f 
lappinefs  produced,  the  greater  is  the 
goodnefs  of  the  Deity  in  the  eftimation  of 

Beings 
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Beings  with  our  capacities.  The  latter 
part  of  this  proportion  needs  no  proof ; 
and  the  former  is  liable  but  to  one  objec¬ 
tion,  and  that  grounded  upon  a  falfe  fup- 
pofition.  If,  it  may  be  urged,  all  the  fpe- 
cies  of  percipient  beings  be  not  accommo¬ 
dated  with  objects  congruous  to  their  fa¬ 
culties  of  perception,  and  productive  of 
more  pleafure  than  pain  to  the  whole  fpe- 
cies  taken  collectively,  then  the  animation 
of  that  matter  of  which  they  confift  is  an 
-  introduction  of  evil,  and  no  teft  of  bene¬ 
volence.  This  may  be  granted;  but  in 
all  the  fpecies  of  beings  which  come  with¬ 
in  the  obfervation  of  our  fenfes,  the  fup- 
pofition  of  their  not  being  furnifhed  with 
objects  fuited  to  their  wellbeing  is  evident¬ 
ly  not  true,  and  therefore  ought,  from 
analogy,  to  be  rejected  with  reference  to 
fuch  as  by  their  magnitude,  their  minute- 
nefs,  or  their  dullnefs  of  perception  efcape 
our  examination. 

That  animals  fhould  feed  one  upon  an¬ 
other,  is  a  law  of  nature  full  of  wifdom  and 
o-oodnefs,  life  and  happinefs  being  indefi¬ 
nitely  multiplied  thereby.  For  a  given 
quantity  of  what  are  called  vegetables,  an¬ 
nually  produced  upon  a  globe  of  a  given 

diameter. 
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diameter,  being  fufficient  but  for  the  fup- 
port  of  a  given  number  of  herbaceous  a- 
nimals,  whofe  place  in  the  univerfe  not 
admitting  their  immortality,  it  hath  been 
wifely  contrived  that  their  bodies,  which 
from  their  ftru&ure  mu  ft  perifh,  fhould  in 
ceafing  tMfive,  become  the  inftruments  of 
fupporting  life  in  beings,  which  could  not 
by  any  other  means  have  had  an  exiftence, 
at  leaft  upon  this  globe;  and  of  the  other 
parts  of  the  univerfe  we  know  nothing  ex¬ 
cept  from  analogy,  and  from  that  we  muft 
conclude  that  the  to  1 roef,  be  it  finite  or  in¬ 
finite,  is  as  full  of  life  as  this  particular  part 
with  which  we  are  connected.  Nay,  ani¬ 
mated  matter,  containing  as  it  were  the 
concentrated  virtue  of  many  vegetables, 
lerves  for  the  fupport  of  life,  and  the  con- 
fequent  communication  of  happinefs  in  a 
far  more  ample  manner  than  vegetables 
themfelves  ;  animal  fuhftances  in  equal 
weights  furniftiing  more  nutriment  than 
vegetable.  It  is  by  death,  a  feeming  im¬ 
perfection  in  his  workmanfhip,  that  the 
Deity  preferves  vegetable  life,  fupports  the 
animal  kingdom,  daily  regulates  and  re¬ 
news  the  (Economy  of  nature,  and  conti¬ 
nues  this  wonderful  fyftem  of  things  in 
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full  youth  and  vigour,  nor  interrupted  by 
difeafe,  nor  enfeebled  by  old  age. 

No  objection  therefore  to  the  animality  of 
vegetables  can  be  brought  from  any  conli- 
derations  refpeding  their  daily  deftru&ion ; 
for  the  deftruction  of  animals  by  other  a- 
nimals,  the  bellum  omnium  in  omnia,  is  an 
univerfal  law  of  nature,  derived  from  the 
fame  benevolence  to  which  we  attribute 
creation  itfelf.  If  then  every  part  of  the 
vegetable  kingdom  hath  a  degree  of  per¬ 
ceptivity,  however  fmall,  there  will  be  a 
gain  of  happinefs  to  the  whole  fyftem,  the 
aggregate  may  be  of  a  value  not  to  be  over¬ 
looked  by  him,  to  whom  the  exiftence  of 
all  things  is  equally  poftible,  and  from 
whom  all  created  exiftences  are  equally 
diftant  in  perfection. 

Wherever  there  is  a  vafcular  fyftem, 
containing-  a  moving  nuftitive  fuccus,  there 

O  O 

is  life  5  and  wherever  there  is  life  there  may 
be,  for  ought  we  can  prove  to  the  contra¬ 
ry,  a  more  or  lefs  acute  perception,  a 
greater  or  lefs  capacity  for  the  reception  of 
happinefs:  the  quantity,  indeed,  of  which 
after  we  have  defcended  below  a  certain 
•degree  of  feasibility,  will,  (according  to  our 
method  of  eftimatirig  things,  which  is  ever 
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partial  and  relative  to  ourfelves)  be  frnall 
in  each  individual ;  yet  is  the  exiftence  of 
it  in  the  nature  of  things  poffible,  from 
the  analogy  of  nature  probable:  and  who 
can  tell  whether  in  a  fyftem  of  nature,  con- 
feffedly  contrived  for  the  production  of  the 
greateft  poffible  good,  it  may  not  alfo  be 
neceffiiry  ? 

It  ffiould  be  well  weighed  by  the  Me- 
taphyficians,  whether  they  can  exclude 
vegetables  from  the  poffeffion  of  the  facul¬ 
ty  of  perception,  by  any  other  than  com¬ 
parative  arguments ;  and  whether  the  fame 
find  of  comparative  reafoning  will  not  e- 
qually  exclude  from  animality  thofe  ani¬ 
mals  which  are  provided  with  the  feweft 
and  the  obtufelt  fenfes,  when  compared 
with  fuch  as  are  furniffied  with  the  moll: 
and  the  acuteft.  The  perception  of  a  man 
(tho’  it  may  be  doubted  whether  there  are 
not  feveral  animals  which  have  all  the 


fenfes  more  acute)  feems  to  be  indefinitely 
greater  when  compared  with  that  of  co¬ 
rallines,  fea-pens,  and  oyfters,  than  the  per¬ 
ception  of  thefe,  which  are  allowed  to  be 
animals,  doth  when  compared  with  the 
figns  of  perception  manifefted  by  a  variety 
of  what  are  called  vegetables.  Spunges 
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open  and  (hut  their  mamilke,  corals  and 
fea-pens  protrude  or  draw  back  their  fuck¬ 
ers,  fhell-fifh  open  or  keep  clofe  their 
fhells  in  fearch  of  food  or  avoidance  of  in¬ 
jury;  it  is  from  thefe  and  fimilar  mufcular 
motions  that  we  judge  the  beings  to  which 
they  belong  to  have  perception,  that  is, 
to  be  animals.  ■  Now  in  the  vegetable 
kingdom,  we  may  obferve  the  mufcular 
motions  of  many  plants  to  be,  to  the  full, 
as  definite  and  diftinguifhable  as  thofe  of 
the  clafs  of  animals  juft  mentioned.  The 
plants  called  Heliotrope  turn  daily  round 
with  the  fun ;  by  conftantly  prefenting 
their  furfaces  to  that  luminary,  they  feem 
as  do.;  irons  of  abiorbing  a  nutriment  from 
its  rays,  as  a  bed  of  mu  teles  doth  from  the 
water,  by  opening  their  fhells  upon  the 
afflux  of  the  tide.  The  Flores  Solares  are 
as  uniform  in  their  opening  and  fhutting 
as  animals  are  in  their  times  of  feeding  and 
digefting ;  fame  in  thefe  motions  do  not 
obferve  the  feafons  of  the  year,  but  expand 
and  fhut  up  their  flowers  at  the  fame  hour 
in  all  feafons ;  others,  like  a  variety  of  in¬ 
fers  which  appear,  or  not,  according  to  the 
heat  of  the  weather  or  climate,  open  later 
in  the  day,  or  do  not  open  at  all,  when 
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they  are  removed  from  a  fou them  to  a  more 
northern  latitude.  Trefoil,  woodforrel, 
mountain  ebony,  wild  fenna,  the  African 
marigold,  &c.  are  fo  regular  in  folding  up 
their  leaves  before  rainy  weather,  that 
they  feem  to  have  a  kind,  of  inftinCt  or  fore¬ 
fight  fimilar  to  that  of  ants ;  which  how¬ 
ever  deferts  many  of  them  as  foon  as  they 
have  propagated  their  kind,  by  fhedding 
their  pollen.  Young  trees,  in  a  thick  fo- 
reft,  are  found  to  incline  themfelves  to¬ 
wards  that  part  through  which  the  light 
penetrates,  as  plants  are  obferved  to  do  in 
a  darkened  chamber  towards  a  ftream  of 
light  let  in  through  an  orifice,  and  as  the 
ears  of  corn  do  towards  the  fouth.  The 
roots  of  plants  are  known  to  turn  away 
with  a  kind  of  abhorrence  from  whatever 
they  meet  with  which  is  hurtful  to  them, 
and  to  defert  their  ordinary  direction,  and 
to  tend  with  a  kind  of  natural  and  irrefift- 
ible  impulfe  toward  collections  of  water 
placed  within  their  reach :  many  plants 
experience  convulfions  of  their  ftamina 
upon  being  ilightly  touched.  Whatever 
can  produce  any  effeCt  upon  an  animal  or¬ 
gan,  as  the  impaCt  of  external  bodies,  heat 
and  cold,  the  vapour  of  burning  fulphur, 

.of 
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of  volatile  alcali,  want  of  air,  &c.  are  found 
to  ad:  alfo  upon  the  plants  called  fenfitive. 
But  not  to  infift  upon  any  more  inftances, 
the  mufcular  motions  of  the  Dionsa  Muf- 
cipula  lately  brought  into  Europe  from  A- 
merica,  feem  far  fuperior  in  quicknefs  to 
thofe  of  a  variety  of  animals.  Now  to  re¬ 
fer  the  mufcular  motions  of  fhell  ffh,  and 
zoophytes,  to  an  internal  principle  of  vo¬ 
lition,  to  make  them  indicative  of  the  per¬ 
ceptivity  of  the  being ;  and  to  attribute  the 
more  notable  ones  of  vegetables,  to  certain 
mechanical  dilatations,  and  contradions  of 
parts  occafoned  by  external  impulfe,  is  to 
err  againft  that  rule  of  philofophyzing 
I  which  affigns  the  fame  caufes  for  effeds  of 
the  fame  kind.  The  motions  in  both  cafes 
are  equally  accommodated  to  the  preferva- 
tion  of  the  being  to  which  they  belong,  are 
equally  difcind  and  uniform,  and  fhould 
be  equally  derived  from  mechanifm,  or  e- 
qually  admitted  as  criterions  of  perception. 

I  am  fenfible  that  thefe  and  other  fimi- 
lar  motions  of  vegetables,  may  by  fome  be 
confidered  as  analogous  to  the  automatic 
or  involuntary  motions  of  animals ;  but  as 
it  is  not  yet  determined  amongft  the  Phy- 
fiologifts,  whether  the  motion  of  the  heart, 
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the  periftaltic  motion  of  the  bowels,  the 
contractions  obfervable  upon  external  im- 
pulfe  in  the  mufcles  of  animals  deprived  of 
their  heads  and  hearts,  be  attributable  to 
an  irritability  unaccompanied  with  percep¬ 
tivity,  or  to  an  uneafy  fenfation,  there 
feems  to  be  no  reafon  for  entering  into  fo 
obfcure  a  difquilition ;  efpecially  lince  ir¬ 
ritability,  if  admitted  as  the  caufy  of  the 
motions  of  vegetables,  mull,  a  fortiori,  be 
admitted  as  the  caufe  of  the  lefs  exquifite 
and  difcernible  motions  of  beings  univer- 
fally  referred  to  the  animal  kingdom. 

Phyiical  obfervations  concerning  the 
generation, .  nutrition,  organization,  life, 
health,  ficknefs,  and  death  of  plants,  help 
us  as  little  towards  the  eftablifliing  a  dis¬ 
criminative  charackeriftic  between  them 
and  animals,  as  metaphylical  fpeculations 
relative  to  the  quantity  of  happinefs,  or 
degrees  of  perceptivity. 

The  eaftern  practice  of  foecundating  the 
female  palm  tree  by  fhaking  over  it  the 
dull  of  the  male,  which  Herodotus  men¬ 
tions  in  his  account  of  the  country  about 
Babylon,  and  of  which  Dr.  Haffelquift  in 
the  year  1750  was  an  eye  witnefs,  -was  not 
unknown  to  AriPcotle  and  Pliny :  but  the 

Ancients 
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Ancients  feem  not  to  have  carried  the  fex- 
ual  fyftem  beyond  that  Engle  inftance, 
which  was  of  fo  remarkable  a  kind  that  it 
was  hardly  poffible  for  them  to  overlook 
it;  at  prefen  t  there  are  few  Botanifts  in 
'Europe  who  do  not  admit  its  univerfality. 
It  feems  generally  agreed,  that  a  commu¬ 
nication  of  fexes  in  order  to  produce  their 
like  belongs  to  vegetables  as  well  as  to  a- 
nimals.  The  ,  difputes  fubfifting  among 
the  Anatomifts  concerning  the  manner  in 
which  conception  is  accomplifhed,  whe¬ 
ther  every  animal  be  produced  ab  ovo  fe- 
mella,  or  a  vermiculo  in  femine  maris,  are 
exactly  limilar  to  thofe  amongft  Botanifts 
concerning  the  manner  in  which  the  farina 
fcecundans  contributes  to  the  rendering  the 
feed  prolific :  but  however  thefe  doubts 
may  be  determined,  they  affed  not  the 
ore  fen  t  enquiry,  fince  it  is  allowed  on  all 
'lands,  that  as  the  eggs  of  oviparous  ani¬ 
mals,  tho’  they  arrive  at  their  full  magni¬ 
tude,  are  incapable  of  being  vivified  by 
incubation,  unlefs  the  female  hath  had 
commerce  with  the  male:  fo  the  dates  of 
female  palm  trees,  and  the  fruits  of  other 
plants,  tho’  they  ripen,  and  arrive  at  ma¬ 
turity,  will  not  grow  unlefs  they  have 
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been  fecundated  by  the  pollen  of  the 
male. 

In  like  manner  notwithftanding  the  di- 
verfity  of  opinion  which  hath  long  fubfift- 
ed,  and  in  a  matter  fo  little  capable  of 
being  enlightened  by  experiment,  probably 
ever  will  fubfift,  concerning  the  modus  a- 
gendi  by  which  nature  elaborates  the  nu¬ 
tritive  fluid,  adminifters  it  to  the  fetus  in 
the  womb,  and  produces  an  extenflon  of 
parts ;  yet  flnce  a  placenta  and  an  umbili¬ 
cal  chord  are  by  all  thought  eflential  to  the 
effecting  thefe  ends;  and  flnce  the  cotyle¬ 
dons  of  plants,  which  include  the  corcu- 
lum  or  firft  principle  of  the  future  plant, 
with  which  they  communicate  by  means 
of  tubes  branched  out  into  infinite  ramifi¬ 
cations,  are  wholly  analogous  to  the  pla¬ 
centa  and  umbilical  chord  of  animals,  we 
have  great  reafon  to  fuppofe  that  the  em¬ 
bryo  plant  and  the  embryo  animal  are  nou- 
rifhed  and  dilated  in  their  dimenfions  after 
the  fame  way.  This  analogy  might  be 
extended  and  confirmed  by  obferving  that 
the  lobes,  within  which  the  fecundated 
germ  is  placed,  are  by  putrefaction  con¬ 
verted  into  a  milky  fluid,  well  adapted  as 
an  aliment  to  the  tender  ftate  of  the  plant. 

D  Exfpiration 
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Exfpiration  and  infpiration,  a  kind  of 
larynx  and  lungs,  perfpiration,  imbibition, 
arteries,  veins,  lafteals,  an  organized  body, 
and  probably  a  circulating  fluid  appertain 
to  vegetables  as  well  as  to  animals.  Life 
belongs  alike  to  both  kingdoms,  and  feems 
to  depend  upon  the  fame  principle  in  both : 
flop  the  motion  of  the  fluids  in  an  animal 
limb  by  a  ftrong  ligature,  the  limb  morti¬ 
fies  beyond  the  ligature,  and  drops  off;  a 
branch  of  a  tree  under  like  circumftances, 
grows  dry,  and  rots  away.  Health  and 
ficknefs  are  only  other  terms  for  tendencies 
to  prolong  or  to  abridge  the  period  of  life, 
and  therefore  mull  belong  to  both  vegeta¬ 
bles  and  animals,  as  being  both  poffefled 
of  life.  An  eall  wind,  in  our  climate,  by 
its  lack  of  moillure,  is  prejudicial  to  both ; 
both  are  fubject  to  be  broil  bitten,  and  to 
confequent  mortifications;  both  languifh 
in  excefiive  heats ;  both  experience  extra- 
vafations  of  juices  from  repletion,  and  pin¬ 
ing^  from  inanition ;  both  can  buffer  am- 
putation  of  limbs  without  being  deprived 
of  life,  and  in  a  fimilar  manner  both  form 
a  callus ;  both  are  liable  to  contracting  dif- 
eafes  by  infe&ion ;  both  are  {Lengthened 
by  air  and  motion :  Alpine  plants,  and 
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fuch  as  are  expofed  to  frequent  agitation 
from  winds,  being  far  firmer  and  longer 
lived  than  thofe  which  grow  in  lhady 
groves,  or  hot  houfes ;  both  are  incapable 
of  aflimilating  to  their  proper  fubftance  all 
kinds  of  food ;  for  fruits  are  found  to  tafte 
of  the  foil,  juft  as  the  urine,  and  milk,  and 
flefh,  and  bones  of  animals,  often  give  in¬ 
dications  of  the  particular  pabulum  with 
which  they  have  been  fed :  both  die  of  old 
age,  from  excefs  of  hunger  or  thirft,  from 
external  injuries,  from  intemperature  of 
weather,  or  poifoned  food. 

Seeds  of  various  kinds  retain  their  vege¬ 
tative  powers  for  many  years:  the  vivifi- 
cation  of  the  ova,  from  which  the  infedts 
occafioning  the  fmut  in  corn,  and  the  in- 
fuforia  animalcula  obfervable  in  water  af¬ 
ter  the  maceration  of  plants  probably  pro¬ 
ceed,  may  be  efteemed  a  fimilar  pheno¬ 
menon.  It  is  not  yet  clearly  decided  a- 
mongft  Naturalifts,  whether  the  feeds  of 
mulhrooms,  of  mucors,  and  of  the  whole 
clafs  of  Fungi  be  not  in  a  tepid,  humid 
matrix  changed  into  vermicular  animals, 
which  lofe  in  a  little  time  their  power  of 
fpontaneous  motion,  coalefce  together,  and 
grow  up  into  thefe  very  fingular  plants: 

D  2  the 


28  An  Essay  on  the 

the  quicknefs  of  their  increafe,  and  the  ir- 
refiftible  force  with  which  the  leaft  mouldi- 
nefs  propagates  itfelf,  and  deftroys  the  tex¬ 
ture  of  the  bodies  upon  which  it  fixes,  feem 
to  point  towards  an  animal  nature. 

Different  vegetables  require  different 
foils,  as  different  animals  do  different  food 
for  their  fupport  and  well  being:  aquatics 
pine  away  in  dry  fandy  grounds,  and  plants 
which  love  rocks  and  barren  fituations, 
where  they  imbibe  their  chief  nutriment 
from  the  air,  become  difeafed  and  putrid 
in  rich  bogs  and  fwamps. 

There  are  aquatic  animals  which  be¬ 
come  immoveable  and  lifelefs  when  the  ri¬ 
vulets  in  which  they  fubfifted  happen  to 
be  dried  up,  but  which  recover  their  life 
and  loco-motive  powers  upon  the  delcent 
of  rain:  in  this  circumftance  they  are  ana¬ 
logous  to  the  clafs  of  moffes  among  vege¬ 
tables,  which,  tho’  they  appear  to  be  dried 
up,  and  ready  to  crumble  into  duff  during 
the  heats  of  fummer,  yet  recover  their  ver¬ 
dure  and  vegetable  life  in  winter,  or,  upon 
being  put  into  a  humid  foil. 

Trembley,  Bonnet,  and  Spallanzani 
have  vaftly  amplified  our  views  of  nature ; 
they  have  difoovered  to  us  divers  fpecies  of 

animals, 
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animals,  which  may  be  cut  into  a  variety 
of  pieces  without  lofing  their  animal  life, 
each  piece  growing  up  into  a  perfect  ani¬ 
mal  of  the  fame  kind:  the  multiplication 
of  vegetables  by  the  planting  of  branches, 
fuckers,  or  joints  of  roots  is  a  fimilar  ef¬ 
fect.  The  reproduction  of  the  legs  of 
craw-fifh,  lobfters,  crabs,  of  the  horns  and 
heads  of  fnails,  legs  of  lizards,  of  the 
bony  legs  and  tails  of  falamanders,  when 
by  accident  or  delign  they  have  been  de¬ 
prived  of  them  ;  and  the  great  difference 
in  the  time  of  the  reproduction,  according 
to  the  feafon  of  the  year  in  which  the  limb 
is  loft,  are  wonders  in  the  animal  king¬ 
dom,  but  wholly  analogous  to  the  repul- 
lulation  of  trees  after  lopping. 

All  plants,  except  thofe  of  the  claffes 
Monascia  and  Diaecia,  are  hermaphrodites ; 
that  is,  they  have  the  male  and  female  or¬ 
gans  of  generation  within  the  fame  em- 
palement.  Shell-fifh,  and  fuch  other  ani¬ 
mals  as  refemble  vegetables  in  not  being  a- 
ble  to  move  far  in  fearch  of  mates,  with 
which  they  might  propagate  their  kind, 
are  hermaphrodites  alfo:  Reaumur  hath 
proved  that  vine  fretters  do  not  want  an  union 
of  fexes  for  the  multiplication  of  their  kind. 

From 


An  Essay  on  the 

"  i '  \ 


From  the  conjundtion  of  animals  of  dif¬ 
ferent  fpecies  are  produced  hybrides,  which 
in  many  cafes  cannot  propagate :  Botanifts 
have  tried  the  experiment,  and  by  fecun¬ 
dating  female  flowers  with  the  male  duft 
of  another  fpecies,  have  produced  hybri¬ 
dous  plants,  of  an  intermediate  fliape,  the 
feeds  of  which  are  barren  and  effete. 

Trees  flied  their  leaves  as  birds  do  their 
feathers,  and  hirfute  animals  their  hair. 
At  particular  feafons  the  juices  of  vegeta¬ 
bles  move  with  fullnefs  and  vigour ;  at  o- 
thers  they  are  lefs  plentiful,  and  feem  to 
ftagnate ;  and  in  this  they  refemble  dor¬ 
mice,  bats,  frogs,  and  numberlefs  other  a- 
nimals  of  cold  blood,  which  lie  torpid  and 
deftitute  of  every  flgn  of  life  during  the 
winter  time ;  the  action  of  the  lungs  and 
of  the  heart  being,  if  any,  imperceptibly 
weak  and  languid. 

Few,  if  any  animals  can  Cxift  without 
a  reciprocal  fucceflion  of  fleep  and  vigi¬ 
lance,  and  the  younger  the  animal,  the 
greater  is  its  propenflty  to  fleep :  the  lame 
alternatives  feem  neceflary  for  the  health  of 
feveral  vegetables ;  a  great  variety  of  plants 
fold  up  their  leaves,  and  feemingly  com- 
pofe  themfelves  to  reft,  in  the  night  time, 
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and  this  difpofition  for  deep  is  more  re¬ 
markable  in  young  plants  than  in  old 
ones;  nor  does  it,  as  might  be  fufpe&ed, 
depend  upon  the  influence  of  light  or 
heat,  flnce  plants  in  hot  houfes,  where 
the  heat  is  kept  at  the  fame  degree,  fold 
up  their  leaves  at  a  ftated  time  in  the  even¬ 
ing,  and  expand  them  in  the  morning, 
whether  the  light  be  let  in  upon  them  or 
not.  It  may  deferve  to  be  enquired,  whe¬ 
ther  by  a  relaxation  of  fibres  thefe  plants 
become  fubjebt  to  a  more  copious  perfpira- 
tion  during  fleep  than  in  their  ftate  of  vi¬ 
gilance,  as  San&orius  hath  proved  to  be  the 
cafe  in  animals. 

There  is  a  great  diverfity,  but  a  regular 
fucceflion  in  the  times,  in  which  animals  of 
different  fpecies  feel  the  oeftrum,  by  which 
they  are  ftimulated  to  the  propagation  of 
their  refpedtive  kinds :  an  order  equally  de¬ 
termined,  is  obfervable  in  the  times  of  ac- 
complifliing  the  fponfalia  of  plants.  The 
periods  of  incubation  in  oviparous,  and  cf 
geftation  in  viviparous  animals  are  not  more 
various  in  different  fpecies,  nor  probably 
more  definite  in  the  fame,  than  the  periods 
requifite  for  the  germination  and  maturation 
of  different  feeds.  By  the  influence  of  heat 

and 


o 2  An  Essay  on  the 

and  cold,  abundance  and  fcarcity  of  nou- 
rifhment,  the  feafons  of  propagating  may 
be  fomewhat  accelerated  or  retarded  in  a- 
nimals  as  well  as  in  vegetables :  the  effeCts 
of  a  cold  ungenial  fpring  are  as  remarkable 
in  the  retardation  of  the  procreative  inter- 
courfes  of  birds  and  beads,  as  in  the  ftop- 
page  of  the  leafing  of  trees,  or  the  flower¬ 
ing  of  lhrubs.  In  a  word,  there  are  fo 
many  circumftances  in  which  the  anatomy 
and  phyfiology  of  fome  plants  agree  with 
thofe  of  fome  animals,  that  few,  I  believe, 
can  be  mentioned  in  which  they  difagree. 

When  it  is  confidered  that  animals  are 
either  mediately  or  immediately  wholly 
nourilhed  from  vegetables,  it  might  be  ex¬ 
pected,  a  priori,  that  the  products  obtain¬ 
able  by  a  chemical  analyfis  from  the  two 
kingdoms  fhould  be  different  rather  in 
quantity  than  quality,  and  that  we  could 
not  from  thence  difcover  any  criteria  by 
which  they  might  be  diftinguifhed  from 
one  another this  obfervation  is  confirmed 
by  experiment.  Animals,  it  is  true,  in 
general  yield  a  greater  proportion  of  a  vo¬ 
latile  alcaline,  than  of  an  acid  fait  by  dis¬ 
tillation  ;  vegetables  on  the  contrary  a- 
bound  in  acid,  and  yield  not  any  volatile 
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alcali,  unlefs  with  the  laft  degree  of  heat, 
or  when  they  have  undergone  putrefaction : 
in  faying  this,  I  am  aware  that  I  differ 
from  the  opinion  commonly  received. 
Muftard  feed,  water  creffes,  horfe-radifh, 
and  other  plants  of  the  tetradynamia  clafs 
are  generally  faid  to  contain  a  volatile  al¬ 
cali  already  formed,  and  to  yield  it  with 
the  heat  of  boiling  water;  from  none  of 
thefe  however  could  I  ever  obtain  B.  M.  a 
phlegm  which  would  give  a  precipitation 
with  corroftve  fublimate,  the  moft  indu¬ 
bitable  teft  of  a  fluid’s  containing  even  the 
minuteft  portion  of  volatile  alcali ;  the 
oungent  fmell  feerns  to  have  been  miftaken 
.lere,  as  Sir  John  Pringle  hath  well  ob- 
ferved  the  fcetor  to  have  been  in  the  pu¬ 
trefaction  of  many  animal  fubftances,  as 
proceeding  from  a  volatile  alcali ;  and  which 
may,  perhaps,  be  with  greater  truth  attri¬ 
buted  to  a  volatile  oil,  a  fmall  portion  of 
which  is  fometimes  procurable  from  pep- 
perwort,  by  the  heat  of  boiling  water  im¬ 
pregnated  with  fea  fait.  However,  as  fome 
animals,  and  fome  parts  of  moft  animals 
yield  a  portion  of  acid,  and  as  moft  vege¬ 
tables,  by  a  ftrong  fire  in  clofe  veffels,  or 
when  converted  into  foot,  afford  a  volatile 
^  E  alcali, 
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alcali,  altogether  fimilar  to  that  obtained 
from  animal  fubftanccs,  we  cannot  from 
thefe  circumftances  eftablifh  any  diftinc- 
tive  mark  between  the  two  kingdoms. 

O 

With  refpedt  to  Minerals  indeed,  Che- 
mifts  think  that  they  have  found  out  an 
infallible  and  univerfal  Criterion,  by  which 
they  may  be  diftinguifhed  from  every  ani¬ 
mal  or  vegetable  fubftance.  All  bodies 
from  which  We  can  obtain  an  oil  by  diftil- 
lation,  or  otherwife,  are  fuppofed  to  be¬ 
long  to  fuch  fubftances  as  have  enjoyed  an 
organic  life-;  no  mineral,  it  is  laid,  con¬ 
taining  any:  this  is  a  fetifible  difiinction, 
and  yet  it  is  not  perhaps  in  extreme  cafes 
wholly  to  be  relied  upon.  Vvrhen  a  vege¬ 
table  or  animal  is  diflilled  in  clofe  veflels, 
the  ftronger  the  hre  is,  the  more  oil  is  Ob¬ 
tained  ;  what  firft  pali.es  into  the  recipient 
is  more  clear  and  limpid  than  what  comes 
over  towards  the  end  of  the  operation;  it 
may  be  prefumed  however,  that  what  re¬ 
mains  adherent  to  the  coal  in  the  retort, 
-and  which  no  violence  of  fire  can  feparate, 
•is  not  efientially  different  from  the  laft  por¬ 
tions  which  are  diftilled;  yet  this,  be  it 
fixed  oil  or  phlogifton,  is  no  wife  different 
from  what  enters  into  the  compofition  of 
t  ■  .  ■  metallic 
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metallic  fubftances,  and  of  minerals,  per¬ 
haps,  of  all  kinds.  Zinc  burns  with  a 
flame  refembling  that  of  charcoal;  lead 
and  tin  burn  like  rotten  wood;  iron  and 
other  metals  may  be  burnt  to  afhes  in  the 
open  air,  but  like  charcoal  cannot  be  de- 
compofed  in  clofe  veflels ;  fpirits  of  wine 
burp  like  fulphur,  charcoal  and  metallic 
fubflances without  producing  any  foot;  yet 
from  fpirits  of  wine  an  oil  may  be  obtain¬ 
ed:  Why  fhould  the  phlogifton  of  metals 
be  thought  of  a  nature  wholly  different 
from  the  oil  which  fo  obftinately  adheres 
to  charcoal,  or  from  that  which  feems  to 
enter  into  the  composition  of  vinous  fpirits  ? 

Naturalifts,  as  well  as  Chemifts,  have 
perhaps  too  precipitately  embraced  the  o- 
pinion,  that  Minerals  may  be  certainly  and 
readily  diftinguifhed  from  the  other  two 
kingdoms.  A  vafcular  fyftem,  a  nutritive 
fuccus,  and  a  power  of  producing  its  like, 
conftitute  the  abftradt  idea  both  of  a  vege-  - 
table  and  an  animal,  as  contradiftinguifh- 
ed  from  a  mineral:  this  idea  is  clear  and 
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definite  in  itfelf ;  but  to  determine  how  far 
the  coexiftence  of  thefe  qualities  is  in  the 
nature  of  things  necefiary,  or  where  any 
of  them  ceafes  to  exift,  is  a  queftion  of  vaft 

E  2  difficulty 
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difficulty  when  applied  to  particular  cafes. 
Stones  dug  out  of  quarries,  ores  out  of 
mines,  in  general,  minerals  feparated  from 
their  matrices  are  like  the  dead  branches 


or  limbs  of  vegetables  or  animals,  incapa¬ 
ble  of  receiving  increafe,  except  from  an 
external  incruftation ;  but  whether  the  ma¬ 
trices  themfelves  increafe,  or  that  being  in 
fome  cafes  granted;  whether  they  receive 
their  augmentation  from  an  external  ap- 
pofition,  or  an  internal  affimilation  and 
extenfion  of  parts,  cannot  readily  be  de¬ 
cided  either  way.  In  the  Cretan  laby¬ 
rinth  it  hath  been  obferved,  that  the 
names  of  travellers,  which  have  been  cut 
in  the  rock  in  former  ages,  are  now  in 
alto  relievo,  and  that  the  older  the  dates 
are,  the  greater  is  the  protuberance,  re- 
fembling  the  callus  formed  by  incifions  in 
trees :  In  the  mines  of  Chremnitz  in  Hun¬ 
gary,  which  have  been  wrought  for  above 
one  thoufand  years,  the  antient  roads 
which  had  been  cut  through  the  rocks  are 
left  to  grow  up;  and  it  is  remarked,  that 
they  approach  one  another  in  a  horizontal, 
and  not  in  a  perpendicular  direction;  the 
fame  phenomenon  may  be  obferved  in  the 
marble  quarries  in  Italy,  as  is  mentioned 

•  -  by 
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by  Baglivy  in  his  treatife  upon  the  vegeta¬ 
tion  of  ftones ;  but  whether  thefe,  and 
many  fimilar  appearances  are  to  be  attri¬ 
buted  to  the  preflure  of  the  fuperincum- 
bent  ftrata,  or  to  a  kind'  of  vegetable 
growth,  is  a  doubtful  point.  Rock  cryf- 
tals,  amethyfts,  and  various  precious  flones 
have  been  thought  by  De  Boot  and  others 
to  grow  like  mufhrooms ;  certain  it  is,  that 
they  often  contain  in  them  feveral  hetero¬ 
geneous  particles;  a  circumftance  which 
proves  them  to  have  been  once  in  a  fluid 
ftate,  and  induces  a  fufpicion  that  in  their 
formation  they  may  referable  the  gums  and 
reflns  extravafated  from  various  fpecies  of 
vegetables.  The  vegetation  of  ftones  hath 
been  admitted  by  many,  and  fome  have 
contended  that  minerals  as  well  as  animals 
and  vegetables  fpring  from  feed,  the  great- 
eft  rock  being  nothing  but  the  expanfton 
of  the  parts  of  a  minute  grain  of  fand. 

Salts  diflolved  in  water  conftft  of  indefi¬ 
nitely  fmall  moleculae,  which,  as  far  as 
microfcopes  can  inform  us,  are  fimilar  in 
figure  to  the  large  cryftals  which  become 
vifible  to  the  naked  eye,  and  which  are 
formed,  as  it  were,  from  the  expanfion  of 
one  particle:  it  will  be  eafily  underftood, 

how 
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how  conformable  this  mineral  cryftalliza- 
tion  is  to  the  opinion  of  thofe,  who  attri¬ 
bute  the  growth  of  animals  and  vegetables 
to  the  accretion  of  organic  particles  of  the 
fame  kind.  The  concentrick  crufts  of 
which  ftaladites  conftft,  are  not  either  in 
their  appearance,  or  their  formation,  per¬ 
haps,  unlike  the  circles  annually  produced 
by  tire  ftagnation  of  the  fap  in  the  boll 
and  branches  of  trees.  The  native  gold 
and  ftlver  tufts,  which  appear  to  burft 
through  the  hardeft  rocks,  and  which 
from  their  great  refemblance  to  trees,  have 
been  called  by  fome  arborefcent,  feem  to 
indicate  a  kind  of  vegetation  in  their,  for¬ 
mation. 

Suppoftng,  however,  that  we  pay  no  at¬ 
tention  to  any  of  thefe  circumftances,  yet 
cannot  we  form  any  judgement  concern¬ 
ing  the  internal  ftate  of  the  earth.  The 
greateft  depths  to  which  Miners  have  pe¬ 
netrated  even  in  mountainous  countries, 
which  may  be  confldered  as  excrefcencies 
from  the  true  furface  of  the  earth,  or  the 
level  of  the  fea,  have  fcarcely  ever  equalled 
one  ftxteen  thoufandth  part  of  its  diame¬ 
ter;  a  diftance  altogether  infufficient  for 
the  forming  any  probable  conjecture  about 
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the  inward  conftitution  of  the  globe.  The 
ftrata  of  ftones,  and  veins  of  minerals, 
which  are  met  with  upon  the  furface,  can 
give  us  as  little  information  concerning  the 
internal  ftrudure  of  the  earth  from  which 
thefe  are  probably  derived,  as  the  content 
plation  of  the  fcales  of  a  filh,  the  feathers 
of  a  bird,  or  the  Epidermis  of  a  man, 
would  concerning  the  bones  and  mufcles, 
the  veins  and  arteries,  the  circulation  of 
the  blood,  and  the  feveral  fecretions  of  an 
animal  body.  Many  minerals  feem  in  their 
formation  to  have  been  antecedent,  others 
fubfequent  to  the  univerfal  deluge ;  a  great 
part  of  the  matter  conftituting  the  out¬ 
ward  fhell  of  the  earth,  the  only  part 
which  we  can  examine,  hath  been  fubfer- 
vient  to  vegetable  or  animal  life.  All  the 
■ftrata  of  limeftones,  chalks,  marbles,  all 
gypfums,  fpars,  alabafters,  &c.  are  confef- 
fedly  of  animal  origin.  The  ftrata  of  pit- 
coal,  and  of  all  bituminous  foffils,  of  fome 
fpecies  of  Hates,  whatever  may  be  thought 
of  argillaceous  ftrata  in  general,  the  mould 
every  where  covering  the  furface  of  the 
earth,  and  other  fubftances  are  fuppofed 
probably  enough,  to  have  arifen  from  the 
deftrudion  of  vegetables,  fo  that  I  know 
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not  whether  it  would  be  a  very  extravagant 
conjecture  which  fhould  fuppofe  that  all 
matter  is,  or  hath  been  organized,  enli¬ 
vened,  animated. 

Hence  may  it  appear  probable,  with  re¬ 
verence  yet,  and  confcious  ignorance  be  it 
fpoken,  that  the  One,  Eternal,  Incompre- 
henlible  God  hath  eftablifhed  an  uninter¬ 
rupted  concatenation  in  all  his  works, 
which  he  hath  fubmitted  to  our  view. 
Different  individuals  hath  he  mingled  to¬ 
gether  into  the  fame  fpecies ;  different  fpe- 
cies  into  the  fame  genus ;  different  genera 
into  the  fame  kingdom ;  and  different  king¬ 
doms  he  hath  diftinguifhed,  perhaps,  but  by 
lines  of  divifion  too  minute  for  our  obfer- 
vation.  This  ftrong  analogy  by  which 
men  and  minerals,  and  all  intermediate 
exiftencies  are  bound  together  in  a  com¬ 
mon  chain,  and  thence,  it  would  feem, 
naturally  fubje&ed  to  a  common  fate,  may 
appear  humiliating  to  fuch  as  have  been 
wont  to  entertain  high  notions  of  the  phy- 
fical  dignity  of  human  nature :  but  it  can¬ 
not  offend  nor  difquiet  thofe,  who  feel 
within  themfelves  faculties  effential  to  the 
conftitution  of  moral  agency,  and  who 
from  thence  become  capable  at  leaf!  of  re¬ 
tribution 
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tribution  of  punifhment  or  reward  in  an¬ 
other  ftate. 

In  the  number  of  our  fenfes,  and  in  the 
modifications  of  the  intellectual  faculties 
which  fpring  therefrom,  we  have  a  great 
refemblance  to  many  animals  which 
inhabit  this  planet  as  well  as  we.  The 
genus  to  which  man  belongs  includes 
a  great  many  fubordinate  fpecies ;  or, 
to  fpeak  in  a  manner  more  conforma¬ 
ble  to  nature,  and  more  confonant  to  the 
account  we  have  of  its  origin,  the  human 
fpecies  from  the  diverfities  of  climate  and 
of  food,  from  changes  introduced  by  dif- 
eafe,  and  continued,  perhaps,  by  propaga¬ 
tion,  and  from  other  caufes  which  are  un¬ 
known  to  us,  hath  been  branched  out  into 
a  great  many  varieties:  thefe,  however, 
are  as  much  diftinguifhed  in  lhape  and  in¬ 
tellect  from  one  another,  as  they  are  from 
animals  which  have  fprung  from  a  different 
flock.  Anatomifts,  whether  they  confider 
the  brain  as  an  inftrumental,  or  an  efficient 
caufe  of  intelligence,  are  agreed  in  ac¬ 
knowledging  a  great  refemblance  between 
the  contents  of  the  human  cranium  and 
thofe  of  quadrupeds ;  and  Putius  hath 
proved,  contrary  to  the  opinion  embraced 

F  by 
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by  Pliny,  and  commonly  received,  that 
we  have  not  that  medullary  fubftance  in  a 
greater  proportion  than  other  animals.  Nor 
are  we  characterifed  by  a  circumftance  ge¬ 
nerally  efteemed  eflentially  neceflary  to 
the  fupport  of  the  human  foetus,  and  ex- 
clulively  appertaining  to  our  fpecies:  na¬ 
tions  are  mentioned  to  whom  it  doth  not 
belong,  and  whatever  degree  ol  credit  may 
be  given  to  that  narration,  it  is  certain 
that  a  great  many  fpecies  of  animals  have 
been  difcovered  to  which  it  doth.  Not- 
withftanding  this  analogy  by  which  we  are 
to  be  clafled  with  the  reft  of  the  animals 
around  us,  yet  hath  it  pleafed  Him  who 
called  forth  from  nothing  both  us  and 
them,  and  thankful  we  ought  to  be  for 
the  preference,  to  place  us  at  the  top  of 
the  fcale,  to  make  us,  as  it  were,  the  firft 
term  of  a  feries,  defcending  indefinitely  by 
imperceptible  gradations,  to  particularize 
that  clafs  of  animals  to  which  we  belong, 
by  rendering  it  capable  of  forming  a  mo¬ 
ral  character.  This  capability,  it  is  true, 
is  various  according  to  the  opportunities 
of,  and  capacities  for  receiving  inftrucxion 
in  different  fpecies,  and  in  different  indi¬ 
viduals  of  the  fame  fpecies :  the  Orang¬ 
outang 
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outang  of  the  woods  of  Java,  the  apron- 
bellied  Caffre  of  the  Cape,  the  woolly¬ 
headed  Negro  of  Africa,  the  beardlefs  Sa¬ 
vage  of  America,  the  dwarfifh  Inhabitant 
of  the  Frigid  Zone,  the  moon-eyed  Al¬ 
bino,  and  the  enlightened  European,  are 
as  different  from  one  another  in  this  cir- 
cumftance  as  in  outward  form :  yet  where¬ 
ver  it  exifts  even  in  the  fmalleft  degree, 
there  arifeth  a  proportionable  imputability 
of  conduct,  a  kind  of  title  to  the  natural 
or  covenanted  good,  a  reafonable  fubjec- 
tion  to  the  natural  or  politive  evil,  which 
God  hath  annexed  as  fanitions  to  the  laws 
which  he  hath  thought  lit  to  prefcribe  for 
the  regulation  of  the  moral  conduit  of 
mankind. 
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